Deficiency of TREK-1 potassium channel exacerbates secondary injury following spinal cord injury in mice.
Spinal cord injury (SCI) involves complex pathological process which can be complicated by secondary injury. TREK-1 is a member of the two-pore domain potassium (K2P) channel family, which can be modulated by a number of physiological and pathological stimuli. Recent studies suggest that TREK-1 plays an active role in depression, pain and neuroprotection. However, its role in the pathological process after SCI remains unclear. In this study, we tested the expression and function of TREK-1 in spinal cord of mice after traumatic SCI. TREK-1 was widely expressed in mice spinal cord, including astrocytes and neurons. Deficiency of TREK-1 significantly exacerbated focal inflammatory responses as indicated by the increased accumulation of microglia/macrophage as well as pro-inflammatory factor interleukin-1 beta (IL-1β) and tumor necrosis factor alpha expression. Meanwhile, TREK-1 knockout mice showed enhanced reactive astrogliosis, chondroitin sulphate proteoglycans (CSPGs) production and decreased glutamate transporter-1 expression compared to the wide-type mice after SCI. Furthermore, TREK-1 deficiency promoted neurons and oligodendrocytes apoptosis, aggravated demyelination, cavity formation and retarded motor recovery. In summary, our findings provide the first in vivo evidence suggesting that TREK-1 may thereby constitute a promising therapeutic target to treat acute SCI.